Previous studies on customer relationship management (CRM) focused mainly on exploring how CRM techniques can improve organizational benefits, what key success factors and influential elements can adapt to CRM, etc. However, the integration of CRM contents into organizational activities to achieve CRM benefits requires further investigation. This study evaluated the interrelationships between CRM contents and CRM benefits using fuzzy set theory; and also provides suggestions on how to introduce CRM contents to CRM benefits in actual hospital settings. Analytical results based on a series of expert interviews indicated that CRM contents could impact the promotion of CRM benefits, especially focus on the category of data collection, the key item including data collection of optimum practices, internal processes, patients' basic information, healthcare marketplace, etc. Decision makers could prioritize CRM contents and decide the implement schedule of CRM contents. Additionally, through evaluation of CRM contents, the decision makers can assess the importance of different categories of CRM contents and determine the priority for investing in CRM activities by ranking these categories.
INTRODUCTION
By combining the abilities to respond directly to customer' requests and to provide customers with a highly interactive experience, firms can enhance their ability to establish and sustain long-term customer relationships (Winer, 2001) . In hospitals, healthcare managers and support staff are starting to feel the pressure of cutbacks and organizational changes (Petrini, 1989) . In Taiwan, cost pressures associated with the implementation of the National Health Insurance Act in1995 have been creating increased challenges for health care providers. Hospitals are undergoing numerous workforce and economic changes. However, the hospital' segments of the"customer-service" reformation. The main problem in *Corresponding author. E-mail: hpkuo@mail.stut.edu.tw. Tel: 886-6-2533131/ 4533. Fax: 886-6-2422420. healthcare industry have been slow to adapt to this many hospitals is that "customer service is a skill for which we hold our staff accountable but in which they have never formally been trained" (Mayer et al., 1998) .
After reviewing some literatures of healthcare industries on customer relationship management (CRM), this study discovered that past works focused primarily on exploring how CRM techniques can improve organizational benefits and what factors can adopt to CRM. This study attempted to propose that CRM contents should be integrated into hospital CRM benefits.
Numerous previous works have applied various traditional quantitative and qualitative methods to CRM research. Accordingly, this study applies a new, domain specific approach to CRM to the healthcare industry. This approach is designed to provide managers with novel ways of thinking and additional detail in developing CRM strategy. Hospital CRM is a varied and extensive area.
Decision-makers generally hope that every strategy will be effective when developing CRM related strategies. Qualified strategy selection must be completed efficiently and effectively. Hospital managers generally face difficulty in selecting the best from among many CRM strategies. Accordingly, CRM strategy implementation appears to have a high priority in hospital operations for hospital managers. Although many works have examined CRM in the healthcare industry, those results cannot identify which aspect of CRM is more important and effective for hospitals. Numerous limitations exist on practicing and judging the priorities of CRM strategies. Traditional statistical methods have difficulty in overcoming these limitations. Two particular problems require further attention: 1) Expressing the contents of CRM, in heterogeneous metrics, for an overall assessment of hospital effectiveness with respect to in relation to resources allocation. 2) Recognizing hospital situation and determining the criteria that are most important for their CRM system. Andrea (1997) also noted that fuzzy modeling can effectively address the afore stated problems by enabling the definition of metrics that can evaluate intangible factors and deal with heterogeneous measures. This work examined the potential of fuzzy set theory to integrate CRM contents and CRM strategy. Based on the research motivation, this study first evaluates the interrelationships between CRM contents and CRM benefits using fuzzy set theory, and then offers strategic suggestions for hospital decision-makers on how to introduce CRM contents to CRM benefits in actual hospital setting. Based on the research motivation, the research objectives of this study are as follow: 1) To find out the weights and effects of each defined items of CRM benefits by AHP. 2) For both academic scholars and the professional practitioners, to evaluate and explore the interrelationships between the CRM contents that hospitals adopted and the subsequent CRM benefits fit by using fuzzy set theory. 3) To provide more objective strategic suggestions for hospital managers in decision-making how to associate the CRM contents with CRM benefits in the actual hospital operation.
LITERATURE REVIEW

Contents of customer relationship management
Technology is essential for supporting the implementation and the ongoing success of CRM. Tiwana (2001) considered that current CRM technology enables the tracking of millions of customers, individually. Knowledge obtained from CRM techniques can allow businesses to efficiently create new delivery channels, retrieve massive amounts of actionable data from existing customers and use that knowledge to create a customized experience according to customer' needs in real time. Lin (1999) proposed the CRM steps and methods from the perspective of knowledge assets. Lin thought that the implementation of CRM contents could be followed via the following four steps: (1) data collection; (2) data storage; (3) data mining; (4) data visualization. Hallick (2001) posited that effective CRM requires comprehensive data and applications to support analysis, data mining and communications management. While much of the information required for understanding customers and prospects exists internally, the data is typically fragmented, incomplete and unsuitable for CRM purposes. The data warehouse includes internal, external and computed information. Lin also mentioned that analytical tools can search the comprehensive CRM database to answer questions that were previously either impossible or time consuming to answer. CRM analytical tools are essential for creating the customer snapshots upon which CRM depends. Three analytical types of CRM exist, including information delivery/data analysis, data mining and interactive questionnaire/campaign management.
Furthermore, healthcare database and CRM analysis are highly effective when used as a part of strategic CRM planning to support organization' goals and objectives. According to Customer Potential Management Corporation (see http://www.cpm. com/solutions), CRM systems could be classified into six categories. These six categories are database construction, Consumer Healthcare Utilization Index (CHUI), communications management, data analysis, data model and data mining. Hou (2002) developed the healthcare industry framework, which includes interaction channels mechanism, the establishment of a database for customer analysis and segmentation, survey of customer satisfaction, marketing strategy implementation, customer loyalty and enhancing hospital performance. While various kinds of CRM frameworks and steps have been discussed, mostly these discussions relate to industries very different to the healthcare industry and hence limited usefulness. Some studies proposed several approaches those are too simple to fully express the view of CRM contents. In contrast, the models proposed by Hou (2002) are too complicated to use for classifying CRM contents. However, the models developed by Hou involve numerous medical practices that could be referred as the parts of CRM contents in the healthcare industry. To adequately classify CRM contents, this work referred to the classification of CRM contents and CRM-related techniques developed by Lin (1999) . Furthermore, to apply the classification of CRM contents developed by Lin to the healthcare industry, this study modifies the classification of CRM contents through a series of in depth interviews with healthcare industry experts in Taiwan. This review demonstrates that, rare studies have directly explored the role of CRM contents in CRM implementation in the healthcare industry. However, CRM techniques, measures or plans used in the business sector, can be adopted in the healthcare industry. Eventually, CRM contents can be classified into the following four categories: (1) data collection of healthcare industry; (2) data storage of healthcare industry; (3) data mining of healthcare industry and (4) data visualization of healthcare industry (Table 1) . Hallick (2001) posited that when using an integrated healthcare database CRM analytics can provide the answers that organizations require reduce costs, increase market share, maintain patient retention and enhance loyalty. The software provider, SAP Company, brought up the related-procedures and benefits of CRM in the healthcare industry. The software provider, SAP Company, brought up the related-procedures and benefits of CRM in the healthcare industry (Table 2 ). This study consulted with healthcare industry experts and concluded that it is reasonable to adopt the detailed measurement items of CRM benefits used by SAP Company in Taiwan.
Benefits of customer relationship management
Following a series of panel discussions and an effort to revise the measurement items of the constructs, this study adopts the CRM benefits proposed by SAP Company. Gagan et al. (2004) maintained comparative reports that the pharmaceutical industry leads other industries in CRM adoption in the US, has started to see the benefits of CRM as a catalyst for a more collaborative strategy that aims to manage data collected across multiple channels. 
Relationship between customer relationship management contents and benefits
The previous discussion demonstrates that CRM management significantly influences healthcare industry performance. Overwhelming evidence exists that CRM management improves customer relationships (Heskett et al., 1994; Reichheld, 1996; Schwaiger and LocarekJunge, 1998) . Regarding the construct of data storage in healthcare industry, Shani and Chalasani (1993) posited that detailed customer profiles could be used as a basis for future planning. The data model comprises the heart and soul of CRM application and provides the basis for campaigns that make healthcare service providers more valuable to its existing patients and increases its consumer base. Consequently, it is imperative to build a data model based on extensive CRM knowledge, experience and success in the healthcare industry. Regarding the construct of data mining in the healthcare industry, Mitchell (1998) considered that customers also benefit when product/service offers are tailored to them individually or in micro-segments that can encourage increased loyalty. Data analysis can solve business problems and uncover new opportunities and moreover can pinpoint specific groups and compare them in both chart and graph form. Furthermore, data mining can predict behavioral trends. It explores data on positive and negative customer responses based on actual use of healthcare services and propensity to require other services related to health profiles, demographic and lifestyle factors. Healthcare providers make decisions based on individual attributes and actual actions, and a tool helps uncover information to reach the right people at the right time, with the right information.
Furthermore, regarding construct of data visualization for the healthcare industry, Camarata et al. (1998) considered that long-term success depended on deep and close customer relationships. According to Schultz (1996) , the combination of customer demands and new enabling technologies makes the move to one-to-one marketing inevitable. Communication management provides healthcare providers a more comprehensive picture of their patients so they can define important selling events and key marketing campaign based on contacts and channels, and help increase their consumer base by providing marketing segments that match the specified geo-demographics. Thus, the aforementioned literature reviews demonstrated that different CRM techniques, measures, or plans can achieve different CRM benefits.
METHODOLOGY AND RESEARCH DESIGN
Fuzzy set theory
Fuzzy set theory was proposed by Zadeh (1965) and has been applied to several management problems, characterized by an "uncertainty" that is not probabilistic but rather results from vague, ambiguous definitions of the relevant variables (for example, investment appraisal, transportation, logistics, human resources assessment, strategy planning) (Zimmerman, 1991) . Additionally, fuzzy set theory is most visible in decision-making support in different industries (Ahmad, 1990; Prascevic and Petrovic-Lazarevic, 1996 , 1997 , 1998 . Andrea (1997) described a fuzzy linguistic framework for linking organizational effectiveness, key success factors (KSFs), and performance measures. Andrea also mentioned that the fuzzy model can effectively address both the afore problems by allowing the definition of metrics that can assess intangible factors and deal with heterogeneous measures. Furthermore, most of the literature applying fuzzy set theory tended to focus on the issue of quality control (Wang, 2002; Chen and Weng, 2002; Chang and Yeh, 2002) , and quality measurement (Zhou et al., 2001; Wu et al., 2004; Tsai et al., 2008) .
Based on the results of previous studies, fuzzy set is mostly applied to quality measurement (Sonja and Wong, 2000) , but has seldom been observed in exploring the issue of CRM in fuzzy set theory in the healthcare industry. This is the novelty of this exploratory study. Thus, the fuzzy linguistic framework described here, attempts to determine the CRM introduced by the content healthcare providers, as well as the CRM benefits that can be gained following introduction.
The analysis methods of fuzzy set theory are used to achieve the study objectives. Before describing the fuzzy linguistics framework, some basic concepts of the fuzzy set theory are briefly presented in greater detail (Zimmerman, 1991; Wu et al., 2004; Tsai et al., 2008; Yeh, 2010; Lee, 2011) .
Fuzzy set
A fuzzy set is a collection of variables with smooth boundaries, characterized by gradual rather than abrupt transmission from membership to non-membership. A basic philosophy of fuzzy set theory is that a variable can belong partly to a fuzzy set. Let X denote the scope of the variable x . A fuzzy set A in X is , with values below a and above c being totally impossible for B. The membership value increases gradually (linearly) from a to b, and decreases from b to c. A triangular fuzzy number is used because decision-makers find it intuitively easy to use. If the upper bound c of a triangular fuzzy number is 1 or below, the fuzzy number is called normalized.
Linguistic variable
A linguistic variable is a variable whose values are not numbers but rather, are words or sentences in a natural or artificial language (Zimmerman, 1991) . A linguistic variable is characterized by the term set, namely the set of the linguistic values, with each value denoting a fuzzy set. Figure 2 illustrates the triangular membership functions of the linguistic value; very low (VL), low (L), middle (M), high (H), very high (VH) of a variable.
Major steps of the fuzzy linguistic framework
The fuzzy linguistic framework includes four steps. The first step is to develop the hierarchical structure that expresses the key variables of each research. Meanwhile, the second step is to determine the relative importance of each variable. In the fuzzy framework the relative importance of each variable is measured with a linguistic variableΩ, using the following scale: . Finally, the fourth step is to calculate the effectiveness. This last step includes three procedures, namely: building the weights of each construct, calculating OEM (overall effectiveness measure) and dissolving the fuzzy set using center of gravity method. Reviewing the literature reveals numerous methods for setting up the weights. Many scholars used analytic hierarchy process (AHP) to establish the weights (Shimizu and Jindo, 1995; Saaty, 1980; Lee, 2011) . AHP is also used for building up the weights in this study. First, this study employs the AHP method to build the weights of each construct, then the overall effectiveness of each X can be calculated by weighting the fuzzy assessments j i PM with the relative importance. To achieve this objective, the weighted mean operator can be used:
where i OEM denotes the fuzzy number that assesses the effectiveness of the i-th Xs. The membership function of this fuzzy number can be calculated based on Zadeh's extension principle (Zadeh, 1965 During this procedure, all OEMs and weights of each construct or variable are assessed using fuzzy set and AHP. Thus, the research results can be integrated in this study to provide strategic suggestions in this study.
Construct measurement
Customer relationship management contents for healthcare providers
As discussed previously, CRM contents are of crucial importance to healthcare providers. Through a series of in depth interviews with more than ten professional scholars in the healthcare industry, this investigation adopted the classification of Lin (1999) to categorize the CRM contents into four categories: data collection, data storage, data mining and data visualization. Owing to the lack of measurement items for operating the contents of these four factors, this study took the comments of academic scholars and professional practitioners and integrated their opinions into a sequential order questionnaire.
Customer relationship management benefits for healthcare providers
Regarding the items for measuring CRM contents for the four (2001), and a series of in-depth interviews with over ten professional scholars in the healthcare industry to identify measurement item appropriation. After consulting and discussing with over ten experts and scholars in the healthcare industry, this investigation considered it reasonable and rational to adopt the detailed measurement items of CRM benefits proposed for the healthcare industry by SAP Company. Following are a series of panel discussions and an effort to slightly revise construct measurement. Figure 3 illustrates the relationship between CRM contents adopted by hospitals and CRM benefits.
Questionnaire design
Based on the ongoing discussion, a survey questionnaire was designed to obtain expert responses, including academic scholars and professional practitioners with more than 10 years of experience in the healthcare industry. The questionnaire in this study comprises four parts: i) Fuzzy linguistic scale: Because fuzzy set theory is used as the major measurement methodology in this study, each respondent must define his/ her fuzzy linguistic scale. The fuzzy linguistic scale ranges from 0 to 100 and is divided into five levels, including very low, low, medium, high, and very high.
ii) The construction of relationship between CRM contents and CRM benefits: This part attempts to clarify the relationship between CRM contents and CRM benefits. Each respondent thus should fill in the score in each blank to evaluate the contribution of each CRM content measurement to each CRM benefit measurement. If they consider the contribution to be very low, low, medium, high, or very high, they write "1", "2", "3", "4", or "5" in the corresponding blank, accordingly. iii) Measurement in degree of importance of CRM benefits by AHP method: This section compares the sets of any two factors of CRM pairwise to explore the importance and weights of CRM benefits. Respondents are asked to fill in the score that mentioned above according to the degree of importance. iv) Basic information of respondents: Respondents were also asked to supply their basic characteristics, including: sex; marriage status, age, education level, position/ title and the years of past service. The author designed a preliminary version of the questionnaire. Questionnaire items were revised and put their form finalized based on the comments of over ten experts or scholars on Taiwanese healthcare industry.
Sampling plan and data collection
A sampling plan was designed to ensure that this study includes different opinions of healthcare industry experts and scholars. This work selected eighty respondents with at least ten years of working experiences and expertise in the healthcare industry in Taiwan. These eighty respondents were selected to express different perspectives of stakeholders by giving opinions regarding the relationships between CRM contents and CRM benefits. Eventually, questionnaires were sent to the hospital president or vice president, directors in hospital departments of information, general hospital administrators and healthcare industry scholars.
For the final survey, eighty survey questionnaires were mailed to the responses of sample targets. Fifty-six questionnaires were answered through follow-up telephone calls. The response rate is amounted to seventy percent. Those questionnaires were sent to the target respondents, including six president of the regional hospital, fifteen scholars of the university, twenty-two directors of department of information and thirteen administrators of CRMrelated departments. Additionally, the minimum years of past service of the response experts were ten years, while the maximum years of past service of the response experts were twenty-three years.
DATA ANALYSIS AND RESULTS
Weights of CRM benefits in AHP method
The results of AHP demonstrate the weights of CRM benefits from an expert perspective. Before considering the weights of CRM benefits, this study must ensure whether the degree of consistency of the pairwise comparison matrix is satisfactory. If the consistency ratio (CR) ≤0.10, then the degree of consistency from each expert is satisfactory. However, if CR>0.10, serious inconsistencies might exist and AHP might not yield meaningful results. This result demonstrates that the CR value for forty-five experts were ≤0.10, meaning that all the AHP weights yield meaningful results. To integrate the opinions of all experts regarding the significance of CRM benefits, this work used AHP method (Saaty, 1980) to acquire the weights and rankings of each CRM benefit. Based on the criterion weights of CRM benefits, this study ranks the significance of CRM benefits in Table 3 .
Relationship between CRM contents and CRM benefits
Building up the combined OEMs in fuzzy set procedure
Integrating the linguistic scales and triangular fuzzy numbers of fifty-six experts using the fuzzy method, this study obtains triangular fuzzy numbers of the contributions of detailed CRM contents to detailed CRM benefits. Then, take a consideration of the weight of each factor. Thus, dissolving the fuzzy set value by the center of gravity of i OEM , the j DW (combined OEMs) can be established in this study. After integrating the combined OEMs of experts and dissolving the fuzzy set value, the numbers of each matrix can be obtained and serve as the basis for exploring the contributions of CRM contents to CRM benefits.
Contributions of detailed CRM contents to detailed CRM benefits
This investigation verifies the magnitude of the contributions of CRM contents to each CRM benefit. This process is to obtain the average OEMs of each CRM benefit from 22 CRM contents. According to the combined OEMs of each CRM benefit, the 22 OEMs can be ranked and the first three priorities can be selected to serve as suggestions for healthcare providers in introducing the said CRM contents and determining the corresponding CRM benefits. Furthermore, this work also suggests to healthcare providers that their peers should not introduce the said CRM contents, in accordance with the last three priorities. This study only chooses the three most important CRM benefits which are weighted for discussion by experts: strengthening abilities of diagnosis and medical treatment, enhancing patients' attentiveness and enhancing efficiency of patients' medical treatment processes. The results are shown in Table 4 . Table 4 ranks the CRM benefits of advancing the process of the diagnosis and auxiliary department and integrating the business scope of emergence, general therapy and clinical diagnosis, based on expert opinions regarding the contributions of 22 CRM contents to CRM benefit. These results have several managerial implications. First, among 22 CRM contents, internal processes data collection is regarded as one of the main factors for achieving hospital CRM benefit in advancing process improvement and integrating relevant business scopes. Additionally, the collection of data on the analysis of the advantages and disadvantages of hospitals ranks as the second largest contribution to CRM benefits in strengthening diagnosis and medical treatment abilities. Thirdly, patient complaints collection data is considered the third largest contribution to CRM benefits in strengthening diagnosis and medical treatment abilities. These analytical results appear to suggest that hospitals wishing to become more competitive should focus more on strengthening their diagnosis and medical treatment abilities. Furthermore, owing to differences in managerial environments, hospitals may need to carefully evaluate operating environment before introducing CRM contents to operating systems. From these results, hospitals could initially allocate their resources to those significant contribution items of CRM contents according to the rankings as rankings.
Strengthening abilities of diagnosis and medical treatment:
Enhancing patients' attentiveness: Table 4 also listed the rankings of CRM benefits in terms of how much they improve patient distribution and management, enable new diagnoses or therapies to be developed and integrate the parts of medical quality management based on the expert opinions of the contributions of the 22 CRM contents. Basically, the collection of basic patient information is regarded as a key factor for hospitals in attaining patient attentiveness and considerations. Furthermore, internal processes data collection ranks as the second most contributors to the effectiveness of CRM in enhancing patient attentiveness. Eventually, patient complaints data collection is viewed as the third most important contributor to CRM benefits in improving patient attentiveness. These results appear to suggest that hospitals intending to emphasize patient interrelationships should considerably more attention to enhancing patient attentiveness. This study suggests that in adopting CRM in helping hospitals to enhance patient attentiveness, hospital administrations must concentrate on collecting basic patient information, information on internal process operating efficiency, and information on patient complaints. Although competition in the healthcare industry is becoming increasing severe, very few experts have recognized that the marketing side of CRM is important in hospital services. When the competition intensifies and the hospital marketing activities grow, then the three items mentioned may become important for hospital management.
Enhancing efficiency of patients' medical treatment processes: Table 4 ranked CRM benefits in enhancing patient management and administrative processes, simplifying patient payment processes and reducing hospital dispatches, based on expert opinions regarding the contributions of 22 CRM contents. The managerial implications are as discussed thus. Internal processes efficiency data collection is considered a key factor for hospitals in implementing process improvement to simplify patient payment and reduce hospital dispatches. Additionally, patient complains data collection ranks as the second most important contributor to CRM benefits in enhancing patient efficiency of patient medical treatment processes. Basic patient information data collection is viewed as the third most significant contributor to CRM benefit on patient efficiency of patient medical treatment process processes. These results appear to suggest that hospitals intending to become more efficient and effective should pay increased attention to patient efficiency of patient medical treatment processes. Hospitals should always remain aware of their competitive strengths by auditing processing efficiency, patient complaints and basic patient information. In the future, marketing activities may significantly increase and thus enhance patient loyalty. Otherwise, collection marketplace data is also essential for hospitals to enhance patient medical treatment efficiencies; at this stage the experts do not recommend analyzing the healthcare marketplace in Taiwan.
Aggregated OEMs and priority of CRM contents to CRM benefits
This study calculated the average OEMs of each CRM benefit by multiplying the scores of CRM benefits with their weights which are calculated by AHP procedures. After calculating aggregated OEMs of each detailed CRM contents, we then rank the priorities of each OEM benefits based on the aggregated OEMs. The results can be divided into the following four categories of CRM contents and the priorities of each category that healthcare providers can introduce are shown in Table 5 .
As a summary, based on the results, it is suggested that the hospital administrators can identify their contributions of CRM contents using the rankings or the magnitudes of CRM benefits as shown in Table 5 . The hospital management can identify the priority of CRM items that several items need to be implemented right away, and other items could wait until the resources are available. In addition, due to the differences of AHP weights for each of the 7 categories of CRM benefits, it is essential that the AHP weights should be considered into the evaluation of CRM benefits. Thirdly, through the analysis of 4 categories of CRM contents, the hospital management can evaluate every category of CRM contents and decide the priority to invest on CRM activities through the rankings as shown in Table 5 .
DISCUSSION
The major objective of this investigation is to explore the relationships between CRM contents and CRM benefits in the healthcare industry. Based on the results listed in Table 6 , among 22 CRM contents, the introduction of CRM for collecting data on the healthcare marketplace contributes most to consolidate support services. Additionally, data collected by competitors in the healthcare industry contributes the most to consolidate support services. Moreover, data collected on basic patient information contributes the most to promote patient attentiveness. Patient complaints data collection will contribute the most to enhance the efficiency of patient medical treatment processes. Moreover, optimum practices data collected by will contribute the most to reinforce hospital operational abilities. Internal processes data collection contributes the most to enhance the efficiency of patient medical treatment processes. Collection of data on analyses of hospital advantages and disadvantages contributes the most to strengthen diagnosis and medical treatment abilities. Finally, the department for executing patient analysis and hospital activities will contribute most to reinforce hospital operational activities.
To summarize, based on the aggregated OEMs for every CRM contents, it is suggested that hospital administrators should identify their contributions of CRM contents based on the rankings or magnitudes of CRM benefits, as shown in Table 6 . Hospital management can prioritize CRM items and determine which items need to be implemented immediately and which can wait until the resources become available. Additionally, because of the differences of AHP weights for each of the seven categories of CRM benefits, it is essential to consider the AHP weights when evaluating CRM benefits. Furthermore, through analyzing of four categories of CRM contents, the hospital management can evaluate every category of CRM contents and determine the priority for investing in CRM activities through the rankings as listed in Table 6 .
Conclusion
There are few previous studies similar to this study. Consequently, it was difficult to obtain suitable questionnaires or measurement scales for this study.
Further studies can modify the questionnaire items to better fit the survey objectives. Notably, most previous studies on CRM issues in the healthcare industry adopted qualitative methods with very few case studies for analysis. Though this empirical study has made a breakthrough regarding the existing literature, the results still require replication in a more general setting to clarify the external validity of the conclusions. This study adopts the methodologies of AHP and fuzzy set theory to empirically explore the underlying relationships. Fuzzy set theory is a good method for establishing scales and to exploring innovative theories or relationships. Meanwhile, AHP is a good method for determining the weights of the hierarchical relationships. Although both methodologies are excellent in exploring the relationship between CRM contents and CRM benefits, this study may lose some unexplained variance owing to not conducting conventional multivariate statistical tests. Thus, this study recommends that integration of a "coarsegrained "methodology, such as large scale survey with statistical validation should be employed to determine the optimal relationship between CRM contents and CRM benefits. Comparisons between the results from different methodologies thus can be made.
Managerial implication
The results of this study have some managerial Data mining of healthcare industry  C3-1  -------C3-2  -------C3-3  -------C4:Data visualization of healthcare industry  C4-1  -------C4-2  -------C4-3  3  ------C4-4  -------C4-5  ------- implication. First, healthcare providers now are facing an increasing dynamic environment and also are encountering increasing difficulties in decision-making. How to compete in such a tough competition situation is becoming increasingly important. This work identified some useful relationships between CRM contents and CRM benefits. Secondly, healthcare providers must know what CRM benefits are most significant to them. The results of the AHP method demonstrated in this study have provided important references for hospital practitioners in assessing the importance of CRM benefits. Hospital practitioners should evaluate what CRM contents are introduced to attain their concerned CRM benefits. Therefore, hospital practitioners can appraise and request information from the related staff or departments. After integrating different opinions regarding the introduction of CRM contents, hospital administrators could determine what CRM contents should be introduced according to item priority. Of course, to achieve more specific and precise evaluation, hospital administrators could consider additional factors, such as the costs of implementing CRM contents or the methodology to appraise CRM contents.
Thirdly, the indicators calculated in this work indicate the weights of CRM benefits and the relationships involved in the contribution of CRM contents to CRM benefits. This study provides considerably more information on CRM activities than many previous studies on the relationship between CRM contents and CRM benefits.
